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ABSTRACT : 

e« having a good accuracy, by 
purpose: TO form ^^^/^^ss plate using a premold and 

previously lending a heated gla^^ P 
regularly benda.ng the glass P 

■ 4- in the following four steps 

C0NSTITUTI0N:A glass plate -^^-^^..^^sf erring ^ Seated glass 
(a) approx.(d). That is (a) a s H ^traction mold 1 P^^^^^;*^ 

p!Ue' (G) to the underside of a -cuu.^^^^. ^^^^^efting upward 

I forming ^^amber 9 (b^ a step ^ ^ ^^^^ tTlifl^ 

attraction mold 1 Pa^sing transferring a support 

bent main mold 7 and (d) a ^^ep ^^^^ ^^°^^inq chamber 

supporting t^J^J^-J.fough tSi regular bending to a cool.ng chamb 
attraction passing tnrouyu 



^ 88-094956 [14] WPIDS 

DNC C88-042761 _ ^^^^ion of heated glass in mould 

XI Bending glass sheet cy 

before bending in main die. 

PA '(SAAG) SAARBERGWERKE AG 

^pf ip 63045138 A 880226 (33x4)* 4 pp 

fp f3Sf5f3B I .r^^/-L^2?"ae030S; .P 050S34S1 B .P 

rp-i?oir49r°B"BLed on aP 63045138 
PRAX JP 86-185271 860808 
IC C03B023-03 

ICM C03B023-03 

ICS C03B023-035 

AB JP63045138 A UPAB: 930923 between a heated glass sheet 

process comprises evacuating -^P/^^^tng chamber to initially bend 
and vacuum suction mould put ^ ^ ^^^^ die. 
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Claim 



1 A method for bendin, a glas. plate, characterized in that 

. !,»d of a step for transporting a heated glass plate 

1 1- i comprised oi. a- si-cf -^^ 

::neat: a vacuu. .Old in a ^^^^^^ Z:^^:^ Ltion 
preliminary bending of the glass plate by 

the glass plate, J--;-^ "XJZ ls that is blown 
' "^rfr::rrr;hir nrr^l. Plate; a step for a main 
rrngTtLTlass plate, which is suc.ed to the vacn» 

mold,, using a strongly curved ma.n ^'l^^^JJlZ.l, „hich is 
transporting the support -^J^/f r^^^ 
separated from the vacuum mold, to a cooii g 

n^^Mled eKP l '"'-^'"" °f the invention 

Industrial application field 

main bending in relation to a vacuum mold. 
Prior art 

^-K=,^ flrP used for a front glass and 

Tgirs'ir If"' : t^o^ 

: g la sTa 1 f a^pecified si.e to soften it. then bending .t 
L a tar'et shape using a mold, followed by rap.d cooLng. 



^ recently, a method that uses an 

For such a curved glass, recenrxy, 

.iH surface, and in «hlch the lower surface has many 
form a mold surface, a ^^^^ ^ ^^^^^ p^p, 

suction holes connected to a suct.o ^^^^^^^^^ . ^ 

and while a glass ^^^^^^ ^^^/^^'^^..i^, , bending of the glass 
applied using the vacuum pump, effecting 

. fhe alass plate that was heated and softened 

in thxs case '^'^ J^^/^ f , .aiding cha:-*>er that is 

in a heating chamber is transferreo piate-mounted 
separate from the heating chamber; p,,,, „,,ch 

.old is pressed against a vacuum the 

«^ Ke-t-wpen the vacuum mold and the moia ^a. 3 ^ 
is positioned between the ^^^^^ ^^^^^ 

glass is subjected to * J 3,p,„ted from the 

:::r:oirr::::^^^^^^^ TsuLrt and transported hon^ntauv 

^° ^ TwirerrnTis metho. e.cept --—'10:^;^ 
difficult to conduct a strong bending, — f/^^^^,, 
the glass plate easily occurs; " ,„,,t 

conduct a precise strong bending of a glass plate 

^'"';„ this regard, the method for bending a glass plate using 
an air-form mold disclosed in Japanese -.0- ^^^^^^^ « "^^^^ 
Sho .tl33.,-.3e. falsing the 

from beneath P^^^^^^^^^ "..ed'against the surface of a 

gxass Pl-f ' ^'^y//;:,^ preliminary bending; then, an 
vacuum mold to carry out h ^^^^^^ 
annular mold is used to press the glass plate 



conduct t.e st.on, .enain,. TUe '^^^°'^^Z:ZT:::^^T 
strong bending in the above-mentxoned method 

problems to be solved by the invention 

However, in the case o. the ^^^X:^^ 
..sclosed le" 
preliminary bending is carried out: y 

^- v^ioG nf the vacuum mold, m tiij-o 
using only the suction holes of the ^^^^^ 

^^T.Ty^h: ::::: :!:ro:ir:::eiow. ho«ever, the 

is supported by the heatea g ^^^^ly sucked; therefore, 

sides of the glass plate are not -"j;"^^*^^ preliminary 
it is difficult to reliably perform the necessary P 
bending, and sometimes the main bending cannot be carried 
with sufficient precision. 

The object of the present invention " *° 

that ensures the preliminary //J 3'';t::;:ith good 

provide a method for a strong bending of a glass pla 

precision. 

Means to solve the problems 

TO achieve this purpose, the present invention is 
constituted as follows: according to 

.amelv, the method ^^^^^^^^^^^^^^^^ .3 comprised 

the present invention is ^^^^^f "^^//^ to beneath a 

o-F. a steD for transporting a heated glass piate 
of: a step ror ^ f ^ for a preliminary 

in a molding chamber, a step j-wj. « f 
vacuum mold in a moxaxny =nction of the 

^ rriass Dlate by the vacuum mold suction oi. 
bending of the glass piate y i^marv mold with a 

glass plate, which is supported by a preliminary m 



-o- a .ea... .ed un.e. tHe . ass p . , steP^^ 

.endin, t-/-- and a step fo. 

mold, using a strongly cur^e ^^.^^ 
transporting the support that supports the glass pia 
transpor^,xuy cooling chamber, 

separated from the vacuum mold, to a cooii g 



Function 



:r r^ir rrs:r. 7^' 
rrz: : .... 

- rrrs'^cien. P.e.™ ^^/^ ^ 

:„old is used to conduct main molding; therefore, a strong 

of a glass plate can be carried out. 

implication Example 

• „ fi mires will be used to explain an 
In the following, figures wm " . 



u K»H ^ but below a vacuum mold 1 in a molding 

place above a hearth ''-^ "^"^ °^ ^ i„ ^tep (b) , by 

fhamber 9 using a specified Dig 4 or a . j , 

chamber 9 ^ ^^^^ ^^^^ ^^^^^^ bed 3, 

" imrar'/to the glass plate, --J - 
IS Lunted on a preliminary bending mold ^^^^ 
curvature. This preliminary bending mold 5 -^JJ^ 
Which its periphery can support the ^l-- P^^^^ Jass P^ate 
is lower than the top of hearth bed , l"/ u^ports 

is inserted, [preliminary bending mold 51 is raised 

the glass plate G. -, . c -s = r-a-i«:pd 

Next, in step (O , preliminary bending mold 5 is raised 

^ .surface 2 of vacuum mold 1, and as glass 

further toward mold surface ^ oi 

^.1^ cir-farp 2 of vacuum mold 1/ glass p±a^^ 
nlate G approaches mold surface z oi- va tt, 
plate \o <iyy ^ v.w i-hP suction of vacuum mold. In 

is adhered to -^'^^-'^'^ /^^ f,,:" ; preliminary bending mold 
this case, glass plate G i^ -PP^^ L achieve the preliminary 
S so It can conform to mold surface z to ai- 
binding in particular, for the regions such as the sides 6 of 
^l^fs !iate G which cannot be adhered sufficiently to mold 
i ce f vacuum mold 1, by means of preliminary bending mo d 
5 the preliminary bending can be carried out to bring the glass 
relate close to the target shape. 

' After the preliminary bending is completed, as shov. in step 
Ml While the glass plate G is adhered to vacuum mold 1, 
Tr mlnaryTending mold 5 is lowered to its original position 
'aid n .ame time a main mold 7 used for --^^-^^"'^ 
transported to beneath the glass plate. Then, as shown in step 

by raising [the main mold, 7, it presses glass plate G 
aal ns^ mold surface 2 of vacuum mold 1 to achieve a strong 
::Xg to Obtain the target shape. In this case, main mold 7 is 



7 



a. .nnula. .old fo. suppc.tin, t.e gla.s pXate .eans of its 
periphery. shown in step (f ) / 

.... -f-^ -;;rr:i:: .a^n .o^ . 

„.Ue the , a.s pi = ^^^^^^^ „ the sa.e ti.e a 

::pro::Tr;:;aL;::t:: i . p-^-tAT-trnii:: .""^ 
- - rtre^^rrrcr^i: 1 a. sho«n i. 

Bv terminating the suction u „.,rt i bv 

, ^. r i« seoarated from vacuum mold 1 Dy 
step (g), glass plate G received by support 8, 

gravity or blowing pressurized gas and is 
Which is arranged below in advance^ ^^^^^^^ ^ 

^o^dr: Sld^lun: Lambe^. ^0 and the bending and 
reinforcing is completed. 

Effect of the invention 

„ ..... — r. "rrir.:"^'-.. 

using a preliminary mold, a glass pia ^ ^^^^^ 

— »oid ----TeViis^^^^^^^^^^ - - 

mold; moreover/ the siaes oi y 

I^raTuffLrertT/elinary bending, a main mold is used 

colct the - --r^^^^^^^^^^^^^^ 
glass plate are the target shape can 

L^crierrLrstrr Ling with good precision can be 
carried out. 
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Brief.descri£tion_ol«!Oi^ 



1 ,a)-(h) show an outline of the operation of the 
.thorf^;L^::ler in^ntion fo. .en^n, a ,ia3. piate. 

•a Hearth bed/ 4...Ji9» 
1^ 9 Mold surface, 3...HearT.u 
l...Vacuu»mod, .Main -old, 8... Support, 

5... preliminary '-'/^^l.^^un, charter, G... Glass plate 

9... Molding chamber, 10... Rapia CO 




Figure 1 



